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Abstract not available for CN1 337628 

Abstract of corresponding document: US2002023186 

A bus system is provided. The bus system includes: an arbiter that receives access commands output 
from the plurality of master devices and outputs the access commands in an order according to a 
predetermined arbitration algorithm; an execution scheduler that receives the access commands from th 
arbiter and outputs the access commands in the order in which execution preparation by corresponding 
slave devices are complete; a plurality of command execution controllers corresponding to at least one c 
the slave devices, respectively, each command execution controller stores two or more access 
commands input from the execution scheduler, extracts access information necessary for execution fronr 
the stored access commands, controls the output order of the access commands based on the result of 
comparing the extracted access information with access information about the command currently being 
executed so that the total execution time of the stored commands is shorter than the total execution time 
according to the order in which the commands are input; and a plurality of pseudo-delayers corresponds 
to at least one of slave devices, respectively, each pseudo-delayer delays and outputs the access 
command received from the command execution controller to a corresponding slave device so that the 
latency period of the corresponding slave device may equal the longest of latency periods of the plurality 
of slave devices. Accordingly, the number of idle clock cycles of a data bus is reduced and the overall 
system efficiency is improved- 
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&ftft&frtt&&&4-&*tt& frit fa 

12. *»te.*MMi n ^MIH. #t &fc#4^ 

* t ^fii^t # frit A#«#./t , $ -f * * 

30 ^A^^^^4Wf4»H40«^Se.l^, 



te&f/fi&f # ft Jk*MSHi*L 

14. dbMUMi 13 *N&ti'&4*& ( #ttf^ib^&*l**6# 

15 16. *"M4*# 11 #+>&JWt:&&&te$&-ML, 

17. 1 f%tiLifi&M*JL, # + 

18. — #&4#^4^J.*^A^*^^ft*«t, ^-tJ-^—HUI 
25 #*tf;M^rfi>ftJMi4*; 

#-/t##— ^A^^ifc^/tSftilfc^^*.^. ##4frA.tt4^ifc# 
30 *4#JMS^; *» 



HQ. 

5 19. **M'JiMU8 ^tm^fe 

20 21. ^M«J^ 20 #ri£#&«M.> *+4t*,*Wir-f-^^4fcAiMai»I 

^VLjtmt-f&<isLik4f 0R(^)i*#, #? L £u*&fci&.ft j $ten&%. 

25 23. 19 ^t^i^#i^^A^-7G 

30 ^t^tfc^^^r^^^ll^^r^^^^ 



24 ! j g^ : »j fc = gJ^ 
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15 »r^^^^#-^^^#^>t^xt>Sge.S.^, ft*? 

20 27. *«M»«-Jjt 26 ft&4*&ft$iit, ^t/5t^.#WS^fc»&4^l 

tig. f-#ifcttti*^HHL*l . 

28. 18 #t4M^fctt4*H*JM.&4* 
4A.fr#*i5H*FA*J, jflfWW^; *#^#4^4*B^J4*tig, /H 

25 -f &ti #r&&fr^#^PA?'J . 

29. *»*UH*# 18 #t^#T&#&i&flkte## 

30 jfel£tf^g#. 
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(arbiter) &ft$L&M&*, 

Um£ft<b&% t &ik>&ft%*>®$ DRAM (SDRAM, fl*M&4*tt*t#*4 
dtj&ik&teBftft&Utir. SDRAM^tfitj&^&tf *£#.T, 

^^/^^iL^^^iit/^]^-?-^-^ SDRAM, U'J^itT^^ 
20 &&&tt^/&ti&1lfrik&&M&mti#&to (cycle), SifiH&T 

25 # . 

(round robin algorithm)^ 
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10 ^fr^^^J^*^ 

25 ^MSyS^i^^lf. 

30 4h*A1t-5-«-^i£il**^. 



20 9 3 AS 1 «W]ffc***:fr*ffl; 

9 5 4JS1 -f 4\ ^^f^'JH^^^ 60 

S 6 4:® 5 ^IWii«/t*^tf*8**ffl; 
25 S 7 AS 5 ##^&e&*]&tf#fc3r&8; 

20-24, &*TffiAH 4, £>M84^lfr4£*J& 50, 51 

30 *»52, #4MWM.53*»54* 60- 64. ^JtlHtlO- 



.,, el * fl##^i&£x# ._____„,„_ 

. 10-17 itt^3gail±^^#^(DMA)^#> 20 

-24 RAMCI^^^Nt^), ROM(*t£#^H), SDRAM (I^^^fil 

5 ^M-f&Jf)** mAM(R^^I^^M-^ll)^^##^> I/0(^ 
** j e^HS»fr. + , 20, 21, ^ 22 A 

sdmm$-rt}&n.fcti-&%), 23 ^ 24 

f-*t4*4Mfr4**#ttW . >W^#8t (SJ ^H^^f^«li^^A ROM. 
*']tf.H 3 «^ib^^^4€A4^«^^it-^ 10 - 17 
10 10, 11, A 17 #J^^^iL/^']4^, 50 %o&.S$k&% t 

51 10, 11, & 17 #tff 

4 #^'Jife^ 3 ^^^l^^^^#4-^t^^JH 50, 51, 
& 52 53 & 54, 21, 22, 23, 24, & 25 el 

^^Mt^JII 50, 51 & 52 ^>J4^W 20, 21 ^ 228 
3t. *S^NMf4£*»Jlf 50, 51 52 frJWMaMHWt* 4 &«MNWI4s * 

20 «^tt#^4Htf4Mf*#, ###JMi4^ife*J#&&& 60, 61 ^ 62. 
J*J^&# 23 #» 24 fttf^JL^^te-SM. 53 sfb 54 tfJiUMHRA* 4 
*ltfr*W»^**, fr*W^JM»****3#J£fc* 63 ^ 64. 

60- 64 20-24 ££,^Mi±^*Kt$$& 

4L^, #a$i&H 60-64 ^#->h#AL^4MT4S*J?l 50, 51 52 
25 #$#-7G 53 jfo 54 #Ht^#^S^^'J^^^^II# 20, 21, 22, 23 & 24. 

WBfr, 60- 64 ^*»43M»^, &ft%%SL%&mk 

ft#t*J& M « fc*#Bfr fi) fctf £ *Ht$ tfl Bt ft A X , #a*»#JMr 

30 3 2 AS 1 S^IHf 20 ^-if^^r^S .' 21 22 JL#Jf 

20jf||S]6<f&#j. ^88® 2, 20 SDRAM 20a sf» SDRAM 20b. 



SDRAM 20b fe te , ^M^±^ M±^Mtt^tM^: A2 Qi frfrft 
*tej^^._^.^*^^»jte A201 fefrffillfe B202 200. 

5 4 SDRAM 20b ^<£-# SDRAM 20a SDRAM 20a &4&Mt4£t l Jtt' 

-f. SDRAM 20a 60 #^^H4^, 

^JWl^^M-JMHtllia A201 B202 SDRAM 20b # 

tt^WfTt^JMS^. ^au^-f fetetf&fr-* cs#, *t&4i&ia ras 

#, ?'J*kJMbi£iaCAS#, it*3fca:AD(4fJfca:W'Jift,JHt), BA» 
&-J-RAS, CAST ADR 

SDRAM ^JH 20a ^^6^^?$.^ 60 Mk 
^. 60 AM84*fftt«* 50 4MtfrJW«*. *#ft*tti#*# 

^HR»ft4fe^^JM»4Hft4Mt3fc^, 6 SDRAM£#]H 20a 

15 

® 3£@1 3 #3T&®. *J»ffi 3, *Jft* 3 fetefc&Mt 
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11- -> & 17 32 
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te.&SMNUfc'IfcS 300, 4fc&ft*UW* 301, 4tA«4frA^it 302, 
JUU* 303 iHHX4Hfrib#>& 304. 300 fefc$<HM»JJ5iL 

10 - 17 4H^^»AH V , 1fo%ifrtW%Xft&&> ttiVkZJMk 10 
25 -17 **--^*^^*iJt**iiJtSi**A*c»* 
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£tefrftfM:..oiiimi fo.ioiin ii, & &&%fo&fok®ten¥i&3.Xi&. 

frM&mQB 4 *>^H 6 
l^iSffW. #iMfrfr-M 8 MSB tf&tffcj* 

^S'J&iLlt^ io n fctfe. #i*4WMt 303 

:0*»3L3Hfr 11 6^#i^,##^M#iHWAf'J#^^rA#.ic 304. 
4k%UHR#4£#.» 303 ^tfi-W 10 ^i-iH* 11 # 
tP>WA#-7t 304 302 lfr^*Wfc&tttt&4, 

li -S-%tb^.»# n 

15 .^^Mr^tttflWfc&.B j*, priority level 
signalOC^^t-t W^AT*'] 16 *Mh>lt#— fi\ 
Case (priorityO) 

0 : priority level signalO = 0b1 1 1 1 1 1111 1111110; 
priority level signalO = 0b1 1 1 1 1 1 1 1 1 1 1 1 1 1 01 ; 
priority level signalO = Ob1 1 1 1 1 1 1 1 1 1 1 1 101 1 ; 
priority level signalO = 0b1 1 1 1 1 1 1 1 1 1 1 1 01 1 1 ; 
priority level signalO = 0b1 1 1 1 1 1 1 1 1 1 1 01 1 1 1 ; 
priority level signalO = 0b1 1 1 1 1 1 1 1 1 1 01 1 1 1 1 ; 
priority level signalO = 0b1 1 1 1 1 1 1 1 1 01 1 1 1 1 1 ; 
priority level signalO = 0b1 1 1 1 1 1 1 1 01 1 1 1 1 1 1 ; 
priority level signalO = 0b1 1 1 1 1 1 101 1 1 1 1 1 1 1 ; 

9 : priority level signalO = 0b1 11 111011 11111 11; 

1 0 : priority level signalO = 0b1 1 1 1 1 01 1 1 1 1 1 1 1 1 1 ; 

1 1 : priority level signalO = 0b1 1 1 1 01 1 1 1 1 1 1 1 1 1 1 ; 
12 : priority level signalO - 0b1 110111111111111; 
1 3 : priority level signalO = Ob1 1 01 1 1 1 1 1 1 1 1 1 1 1 1 ; 
14 : priority level signalO = 0b101 1111111111111; 
1 5 : priority level signalO = 0b01 11111111111111; 

endcase 
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— *- -Jb^Mb^ifofrl fe. — — — — — — — - — — 

t3.&VL£&Wt J ftf} FlagO, Flagl5 ■■ifc*»T# 

ft. 

FlagO = priority level signalO (OJ or priority level signah [0] 
5 or priority level signal2 [0] or priority level signal3 [0] 

or priority level signaW [0] or priority level signals [0] 
or priority level signal6 [0] or priority level signal7 (0J 
or priority level signa!8 (0] or priority level signal9 [0] 
or priority level signah 0 (0J or priority level signall 1 [0] 
io or priority level signa!12 [0J or priority level signal13 {0J 

or priority level signal14 (0J or priority level signal15 [0] 



15 Identifier signal 0-7 (Mfoftit^ 0 - 7) ii.it*£Mu&£M£ ^ 

Case (identifier signalO) 
ObdddddddO : Id0<=0; 
0bdddddd01 : Id0<=1; 
ObdddddOU : Id0<=2; 

20 

0bdddd0111 : Id0<=3; 
0bddd01111 : Id0<=4; 
0bdd011111 : Id0<=5; 
0bd0111111 : Id0<=6; 
0b01111111 : Id0<=7; 
25 endcase 

j*t*t, d ^ "don 1 t care(*f )" . identifier signall-7 & 

tenths 

m 5 &m j f-i&wtMTT®Jkn 4. #4*&AttiL&& so #»4&iius.* 60 ^ 

30 62 H^Jfl^JMS^IMf&flg 50 frtt&iin 60 ;fafltf&#. 



,_ &M.& fr%^ £mw&*h%&^&M u:. so? i^^mft^ a6,_m . 

5 4}|4^Mt4£#]1& 50 31, 3-JM*&*#.S 32. 

Jt 34. 4Mf45f-JPH*-A4H*#iL 33 ^Mftifc^^'J^ 35. ^4~ffc#H 31 
3^«**$*M^JWi*4NM 41 4LiiLtt#4^ 32 

33 &&%£M1ftjL£teMtf}tkgft 20 tM4§#W§^^^ 
10 34 #&#JNt.i4l#.& 32 4fcJM*#*tf &^4Ht&$Wr 

#JMf&<?H*#-/L 33 t^*.^rA*i*fctt. 35 fefttb 

&#->L 34 «ftb^*4fe*J^ &#f4~ffc#f§ 31 + «WN*4frifc*.4, 

15 60 m^il 611, £-t^f&#^fl# 20 

flJiliibfe^^J^iliH-^*!*^, #*U»44MftS4tf» 50 
#4HHU>J*J£tf*JW 20. itS., tL 611 ■q-eft^^*^**. 

#J&i&IS- 60 JM&Jft&S'.l^^&'fr 20 ##JWS4n &&SLjMf% J &-& 

AflT-J- sa*»«-&«4frifc TiLaLfJ-ftlUl* 60 10, IK 

12, 13U 14, 15, 16 A 17. 

(S 6 Am 5'^4Wt^A*^*»**B. 4MfT»Jt* 4 

gtuN^^g^^PA^J 410^^^#J^4-#^PA^J 410 tt#4*4M*FA 

tMffflJ&n 4 ¥j#Afmj£$-*L 46 fe^#iRff^flHajaiM> 
#iR4f^#PA^J4£*j»46h 462 iMW* 463, ^i^^PA^J 

460 ^^iEiSfi^A4^^#«^»# 20 - 24 J) 

30 41 ^ili^M^t^>^ll^#i 0 ^ #tf##$PA?'U£ 



#]ft-461-##]#i*##^PA^ 

&&&lt J *rtf]&&i&% 60 mttfttm. -k°&tb%L& 462 

^4ll 463 ^6^illT^#^^^^^illl60j^ 
5 alift.ff^^^. £i**f"ff;XT, 462 ^M@,3I 463 ^.i£##^JL 

@ 7 £^ 5 tf^lW^fl H 50 . T^&^S 2 SDRAM 

^^n# 20 tfi%4-&Af&mn so *na*sii.. itA®^^^r^#Htiai^ 
jkBrftm%&&&® tt^Mtmn so 7, 

10 ft 31 b^frmm 31 ££32,, ^4m5-W?'J 31 5 ^-f#$tf§4^ 

#JM£&#*m#.ft 32 dj^^##7t^^^ge,X^^^^4^H 

320 £3f*L. ^^f4^^^^Sii#^'fft^^^^^l A201 
ic.#&ft&L B202 Bfr#h&#*$<f* 4. WUfc^m&g&^J^if 
15 JWt&&&4^ft£OkJ^^ 

Jbha^i^>(i5'J^^^4^Se.^.li:^^Ji. J3^#i 0 >jLft# 10-17 tf# 

20 #Af&fr.ft 33 &^#ft 33 £$L, ft -f ^M*JW. SDRAM 

ft 20a 4Mtt>Jti. 4M*ftfil3fca:^*tr-MH*ftla A201 &##ftiiL B202 
+4MfW«^frJfc*t. tt&#-^ 34 kte^HygLft 340, ^J5<J£J-f-#T*j 
-ft&^ft 320 ltJK^##»*aAtt^4f*fc^^l*>iSt^ft 33 
ft*Rifc#^4r**M8*b&. ^ii^tfr^T, *^ft 340 4j£#*:SULtt;g 

Jfriij tfJNSfl <fe& 35 &4frifc;MM£#]fc& 351 fcZ&Xft ft 352 ^ 353 

$&, *>T/*i£ti%ife^4*ti4L* 351 «f-DWf*ft^#^J|:* f J? 

#4^4*PA*<] 31 351 352 m -f-**'*. &4frA^f4t*| 

351 *»4SE*i«f**4frA#^#^#>£,fr+^^. 
30 rti&ft 340 rfMt.yWft 320 &JM##ftiWfc&jMf&*t 



5 SDRAM21 #&#J#4£. SDRAM21 ^JBl<frA^<aJ^^frJfc*tit4Ha. 

SU'J £ & 352 jfc 353, £ tt) X*M& W £ ifc/f ^ * 
15 4^H*FA*>) 31 + 

4, 3 10-17 ««4|JM^4«. *'J#& 3 (filftjb 

31 iiitiAt^Mfc» 300 MjL*f* 10-17 «NfcA*tfr*. * 

20 301 jf^A**********^ 

# or JMt 302 #*^a«uw* 301 *A«o*t*iA*». 

I?ltt, #iR#&JM5- 303 JlViA^/tftHr-ft^i^iRflF^. 
25 304 **^^fc£*Ufr*4M. 302 4£##4fc*,#.tt 

32 MW^^iM#i?>l. flfcb& 

32#.eW^^^i^^WA#iR#^i^lO. 11, 12> 13. 14. 
15. 16. A 17. e.fc#&TJMUft*tf*tt.i.*# 10. H> 12, 13. 14. 
15. 16. * 17 ^4**48^, ^fJ*S 3 ^*t^#W»^iLat«l4M5- 
30 4. 



4fe£— 5&£#:^ 

5 PA?'] 460 t . *44MfTfl/UMt 46 *#4Mf#4HfcA#*^)&i«.S 60, 61, 
62, 63. & 64 fiji*. 

43H*T— >Mil*f >& 6<h 61, 62, 63, &64 2J&, *»J drtJtJt-MH" 

462 ^#^^jft^#*#+^^i»4fA^J|4Wf- 
>Mh££^^t£!l£##&&&6(K 61, 62, 63, & 64 ;te*b&6W£ 

10 # 20, 2K 22, 23 iS, 24 tt#3tfHBP!!. Hs&S 462 #i& 

^illS'J#iR^#^FA?>J4t*J^ 461, £4fc«m4Ma,&##>L#+tt^£# 
20, 21, 22, 23 & 24 ti&WJfrMJfa&JftjfHkM 460 *frtb£>J#M3|H 463. 
ftA|S 463 J8W^#iR###lM 460 4fr f£gft$MfftWi 
*&U%te&tfft*&AT&M& 50* 51, &52, 3L^*H*-£/L53it,54. 

15 4feTfc, Um&%4*iMtmi\% 50 t&i&#3M&4^*t*E. 

4M^*W + tf^4^Mr&*J£ 50 if g 2 tf^H^ 20 SDRAM j% 
*4Mf&*]3- 50 ^4^rAf>]^4^FA?>] 31 W*4^*#«MfrA^, 

20 8&**hjMfJ^4##£4N?-£ 33 * fi^B&&&frH&&teltyL. 

351 ^Mt-taA-f'^^^uMft*!***.^. 
*fr lb 351 ^^^AVUf^^ifc^J^liiS.*'. 

30 &ft*MBft, "0", W£JMI.# "T. 4f 
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*>mkJkk$mjh.%&MML®L& . 

: «hfe**&«fe*fr.351 340 MM^Mj^Mf 

ioi£tf*#3MiL £ii*t"rt-?iT> ir&^ttfc "00" 

5 ^Sfal^-f-^, M^ifc.&'WJ "01". "11" ttEfiltt-W. z&xm 
H 352 jfo 353 ^^A^^^^rA^^^. -koM&M&Tt 
#(0). (1), (2). (3)^(4) ttf*S4^b4£*^#.l& "10", "01", "10", 
"00" sfp "10", J3>]&t&&tfH:&&&;l "1000100110". 4frdi3fc/Hfc*| 
351 te#Hs#L&^ "1000100110" X'J^5^E|a1, ^mLSB 

10 2H&tf&/f4£# "00" /3f£tiKfl|. ##ii>N££<tt&3l, -*t4M'J "00" 
tfBWtfjfi-f #>f*it^(3) . J*-T-#»-MH*it#(3) + 

>K #t*U!l "or & "ii" amw^i^^t/fra). 

(l) 1 #^4-£ 0 £ Ht££#^#fe*ktt* I s ) 

15 &*L*t. ^4-^^A^4#^it^(3)^^7t#a)^^^ 

(0) =**Hfr (2) =>#^7L# (4) . 

54 tjU^MMfr^tfit^. £#4MHIMMb 53 . 
tf^flMW 54 ^^•f^^M^^^t^^^MJ 541 *ffl-f.& 
20 *J4A,ff48^#PA?«J 541 ^<frA./4frAW#Lfi i *l4 b '?H*^J**4* 540. & 

#tt*#«B^]4M§* 540 4 j£.Stf*#JW»4s #«*4fr 

A^^^^#^M^dJ^J^>Gi^^^^ 64. 
®,&%%® 5 #ifc£flrliil* 60 + 

60 fe^jgutfr 20 ^^^^Bt4t^m##^t^^^#-^ 
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